Evidence of a founder effect for the tissue-nonspecific alkaline phosphatase (TNSALP) gene E174K mutation in hypophosphatasia patients.
Hypophosphatasia is a rare inborn error of metabolism characterised by defective bone mineralisation caused by a deficiency of liver-, bone- or kidney-type alkaline phosphatase due to mutations in the tissue-nonspecific alkaline phosphatase (TNSALP) gene. The clinical expression of the disease is highly variable, ranging from stillbirth with a poorly mineralised skeleton to pathologic skeletal fractures which develop in late adulthood only. This clinical heterogeneity is due to the strong allelic heterogeneity in the TNSALP gene. We found that mutation E174K is the most frequent in Caucasian patients, and that it was carried by 31% of our patients with mild hypophosphatasia. Because the mutation was found in patients of various geographic origins, we investigated whether it had a unique origin or rather multiple origins due to recurrence of de novo mutations. Three intragenic polymorphisms, S93S, 472+12delG and V505A, were genotyped in patients carrying E174K and in normal unrelated individuals. Our results show that all the E174K mutations are carried by a common ancestral haplotype, also found at low frequency in normal and hypophosphatasia chromosomes. We conclude that the TNSALP gene E174K mutation is the result of a relatively ancient ancestral mutation that occurred on a single chromosome in the north of Western Europe and spread throughout the rest of Europe and into the New World as a result of human migration.